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©  Novel  optically  active  tolan  derivatives  and  process  for  preparing  same. 

©  Novel  optically  active  tolan  derivative  represented  by  the  general  formula  (I)  and  process  for  preparing 
thereof; 

( I )  R-CH-O  -  ( Q j   -C  = C " ^ 0  

CH :h 

CO 
CO 
a i  

Oi  
* r  
CM 
o  

Q_ 

(wherein  all  the  symbols  are  the  same  as  defined  in  the  appended  claims)  are  disclosed.  These  are 
effective  for  use  in  preparation  of  liquid  crystal  material  capable  of  effectively  preventing  the  formation  of 
the  cross-talk  phenomenon  due  to  changes  due  to  temperature  in  the  high  level  multiplexing  driving 
system. 
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NOVEL  OPTICALLY  ACTIVE  TOLAN  DERIVATIVES  AND  PROCESS  FOR  PREPARING  SAME 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

This  invention  relates  to  novel  optically  active  tolan  derivatives  which  are  usefull  as  etectro-optical 
display  materials  and  a  process  for  preparing  same. 

to  Description  of  Pnor  Art 

In  recent  years,  liquid  crystal  display  cells  of  high  multiplexing  driving  systems  have  been  gradually 
increased  in  size,  leading  to  an  increasing  demand  as  displays  for  computer  terminals,  TV  sets  and  so 
forth.  With  this  increase  in  demand,  liquid  crystal  materials  having  high  level  multiplexibility  have  been  more 

75  needed. 
High  level  multiplexing  driving  systems  are  depending  on  change  in  the  environmental  temperature  and 

the  cross-talk  phenomenon  will  easily  occur.  In  order  to  prevent  the  formation  of  the  cross-talk  phenomenon 
due  to  changes  in  the  environmental  temperature,  the  following  have  been  known;  (1)  a  method  in  which  a 
temperature  compensation  circuit  is  provide  in  the  liquid  crystal  display  equipment,  and  (2)  a  method  in 

20  which  the  temperature  dependency  of  threshold  voltage  of  liquid  crystal  material  is  decreased  by  adding  a 
chirai  substance  the  molecular  orientation  of  which  is  twisted  right  and  a  chiral  substance  the  molecular 
orientation  of  which  is  twisted  left,  with  respect  to  the  liquid  crystal  material.  The  method  (1),  however,  has  a 
disadvantage  in  that  the  equipment  becomes  expensive.  Also  the  method  (2)  has  a  disadvantage  in  that  the 
amount  of  the  substances  added  is  limited  because  if  the  amount  of  the  substances  added  is  increased,  the 

25  response  time  is  decreased,  although  the  substances  are  necessary  to  add  in  large  amounts  in  order  to 
sufficiently  obtain  the  desired  effect;  therefore  the  desired  effect  cannot  be  obtained  sufficiently. 

5U 

SUMMARY  OF  THE  INVENTION 

An  object  of  this  invention  is  to  efficiently  prevent  the  cross-talk  phenomenon  due  to  changes  in  the 
environmental  temperature  in  high  level  multiplexing  driving  systems. 

Another  object  of  this  invention  is  to  provide  novel  tolan  derivatives  which  when  added  to  various 
practical  nematic  liquid  crystal  compositions,  are  able  to  sufficiently  decrease  the  temperature  dependency 

35  of  threshold  voltage  of  the  compositions  even  in  small  amounts. 
It  has  been  found  that  the  objects  can  be  attained  by  using  compounds  represented  by  the  general 

formula  (I)  as  described  hereinafter. 
This  invention  provides  novel  optically  active  tolan  derivatives  represented  by  the  general  formula  (I): 

4 0 �   \  

r - o h - o - ^ - o = c - ^ ^ / ^ U r '   -   (D 

0H3  V  L .  U H 3  

(wherein  R  represents  a  straight  alkyl  group  having  2  to  8  carbon  atoms,  R'  represents  a  straight  alkyl  group 
having  1  to  20  carbon  atoms  or  a  straight  alkoxy  group  having  1  to  20  carbon  atoms,  n  represents  0  or  1  , 

H 

-k represents  a  trans(equatorial-equatorial)  cyclohexyl  ring,  and  c  represents  an  asymmetrical  carbon  atom). 

> 



0  249  933 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  graph  showing  the  temperature  dependency  of  threshold  voltage  of  a  chiral  nematic  liquid 
crystal  composition  which  is  prepared  by  adding  0.14  wt%  of  Optically  Active  Compound  No.  33  (dextro 

5  rotation:)  of  the  present  invention  to  a  mixed  liquid  crystal  (A)  commonly  used  as  a  nematic  liquid  crystal 
material  at  the  present  time. 

Fig.  2  is  a  graph  showing  the  temperature  dependency  of  threshold  voltage  of  a  chiral  nematic  liquid 
crystal  composition  which  is  prepared  by  adding  0.70  wt%  of  Optically  Active  Compound  No.  299  (dextro 
rotation)  of  this  invention  to  a  mixed  liquid  crystal  (B)  commonly  used  as  a  nematic  liquid  crystal  material  at 

70  the  present  time. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

75  The  compounds  of  the  general  formula  (I)  can  be  prepared  according  to  the  following  sequence. 

E  — 

20 

25 

•  C H 3  

a )  

TV 

30  (wherein  R,  R',  n  and  c  are  as  defined  above). 
4-iodophenyl-1'-methylalkyl  ether  is  reacted  with  4-alkylphenylacetylene,  4-alkoxyphenylacetylene,  4- 

(trans-4'-alkylcyclohexyl)phenylacetylene  or  4-(trans-4'-alkoxycyclohexyl)phenylacetylene  in  a  solvent  such 
as  diethylamine  by  the  use  of  a  catalyst  such  as  bis(triphenylphosphine)palladium  (II)  chloride  to  form  the 
compound  of  the  general  formula  (I). 

35  Representative  examples  of  the  compounds  represented  by  the  general  formula  (I)  are  shown  in  Tables 
1  and  2. 
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TABLE  1 

70 
R - C H - O - ^ O )   ~ C ^ \ 0 / ~ R   ' 

CH„ 

75 

No .  

20 

25 

30 

35 

40 

45 

50 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

1 1  

1 2  

13  

1 4  

1 5  

1 6  

17  

18  

C 2 H 5 -  

n - C 3 H ? -  

n " C 4 H 9 "  

n - c s H i r  

n - ° 6 H 1 3 -  

n - C 7 H 1 5 -  

n - ° 8 H 1 7 -  

n - C - H -  
3  7 

n - C 4 H 9 -  

n - C 5 H l l -  

n - C 6 H 1 3 "  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C  H _ -  2  s  

n-C  H  -  
3  7 

n - C 4 H 9 "  

n - c 5 H i r  

R '  

C H 3 -  

C H 3 -  

C H 3 -  

C H 3 -  

C H 3 -  

C H 3 -  

C H 3 -  

C2H5-  

C2H5-  

C2H5- 

C2H5- 

C2H5- 

C2H5- 

C2H5- 

n - C 3 H 7 -  

n - C 3 H 7 -  

n - C 3 H ? -  

n - C 3 H 7 -  
55 

4 
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No, R '  

10 

15 

20 

25 

30 

35 

40 

45 

50 

19 

20 

21  

22  

23  

24 

25  

26  

27  

28  

29  

30  

3 1  

32  

33  

34  

35  

36 

37 

38  

39  

40 

41  

4 2  

n - C 6 H 1 3 '  

n - ° 7 H 1 5 -  

n - C 8 H 1 7 -  

c 2 V  

n - C 3 H 7 -  

n - C 4 H g -  

n - C 5 H n -  

n - C 6 H 1 3 -  

n - C ? H 1 5 -  

n - C 8 H ! 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 -  

n - C 5 H l l -  

n - C 6 H 1 3 -  

n - C ? H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 -  

n - C 5 H l l -  

n - C 6 H 1 3 "  

n - C 7 H 1 5 -  

n - C 8 H 1 7 "  

n-C  H  -  
3  7 

n - C 3 H ? -  

n - C 3 H ? -  

n - C 4 H 9 "  

n - C 4 H 9 -  

n - C 4 H 9 -  

n - C 4 H 9 -  

" - C 4 H 9 -  

n - C 4 H 9 -  

n - C 4 H 9 -  

n " c 5 H i r  

n - C 5 H l l -  

n - C 5 H u -  

n - C 5 H l l "  

n - C 5 H l l -  

n - C 5 H l l "  

n - C 5 H l l -  

n - C 6 H 1 3 -  

n - C 6 H 1 3 -  

n - C 6 H 1 3 "  

n - C 6 H 1 3 "  

n - C 6 H 1 3 "  

n - C 6 H 1 3 -  

n - C 6 H 1 3 "  
55 

5 
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No .  R 

70 

75 

20 

25 

30/ 

35 

40 

45 

50 

43  

44  

4 5  

4 6  

4 7  

4 8  

4 9  

5 0  

5 1  

5 2  

5 3  

5 4  

5 5  

5 6  

57  

58  

59  

60  

6 1  

6 2  

63  

64  

65  

66  

C 2 H 5 -  

n ~ C 3 H 7 ~  

n - C 4 H 9 "  

n - C 5 H l l -  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 -  

n - C 5 H l l -  

n - C 6 H 1 3 "  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n ~ C 4 H 9 -  

n - C 5 H l l -  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

^ C 8 H 1 7 "  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 -  

n-C_H,   „ -  /  I d  

n - C 7 H 1 5 "  

^ C 7 H 1 5 -  

n - C 7 H 1 5 -  

n - C 7 H 1 5 -  

n - C 7 H 1 5 -  

n - C 7 H 1 5 -  

n " C 8 H 1 7 -  

n - C 8 H 1 7 -  

n - C 8 H 1 7 -  

n - C 8 H 1 7 -  

n - C 8 H 1 7 ~  

n - C 8 H 1 7 -  

n - C 8 H 1 7 "  

n - C 9 H 1 9 -  

n - C 9 H l g -  

n - C g H 1 9 -  

n - C 9 H i g -  

n - C 9 H 1 9 -  

n - C 9 H 1 9 "  

- C 9 H 1 9 -  

n - C 1 0 H 2 1 -  

n - C 1 0 H 2 1 -  

n - C 1 0 H 2 1 -  
55 

6 
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No.  R '  

m 

15 

20 

25 

30 

35 

40 

45 

50 

67 

68 

69 

70  

7 1  

7 2  

73  

74  

7 5  

76  

7 7  

78  

79  

80  

8 1  

82  

83  

84 

85  

86  

87 

88 

89  

90  

n - C 5 H i r  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 "  

n-C  H  -  
3  7 

n " C 4 V  

n - C 5 H i r  

n - C 6 H 1 3 "  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

' C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 -  

n " C 5 H i r  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 B 1 7 -  

C 2 H 5 -  

n-C  H  -  
3  7 

^ C 4 H 9 "  

n - C 5 H n -  

n - C 6 H 1 3 -  

n - C ? H 1 5 -  

n - C 1 0 H 2 l '  

n - C 1 0 H 2 l '  

n " C 1 0 H 2 l '  

n - C 1 0 H 2 1 -  

n - C l l H 2 3 '  

n - C l l H 2 3 -  

n - C l l H 2 3 -  

n - C l l H 2 3 -  

n - C l l H 2 3 -  

n - C U H 2 3 -  

" - C 1 1 H 2 3 '  

n - C 1 2 H 2 5 -  

n - C 1 2 H 2 5 -  

n - C 1 2 H 2 5 -  

n - C 1 2 H 2 5 -  

n - C 1 2 H 2 5 -  

n - C 1 2 H 2 5 -  

n - C 1 2 H 2 5 -  

n - C 1 3 H 2 7 -  

n - C 1 3 H 2 7 -  

n - C 1 3 H 2 7 -  

n - C 1 3 H 2 7 -  

n - C 1 3 H 2 ? -  

n - C 1 3 H 2 7 -  
55 

7 
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N o .  R R* 

9 1  

92  

93 

9 4  

9 5  

9 6  

97  

9 8  

99  

1 0 0  

1 0 1  

1 0 2  

1 0 3  

1 0 4  

1 0 5  

1 0 6  

1 0 7  

1 0 8  

1 0 9  

1 1 0  

1 1 1  

1 1 2  

1 1 3  

1 1 4  

n - C „ H ,   -  
O  A  / 

C „ H _ -  

n - C 3 H ? -  

n - C 4 H 9 -  

n - C 5 H l l -  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n-C  H  -  
3  7 

n - C 4 H 9 -  

n - C 5 H l l -  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 "  

n - C 3 H 7 -  

n - C 4 H 9 -  

n - C 5 H u -  

n - C 6 H 1 3 "  

n ' C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 V  

n - C 3 H ? -  

r - \ ,   n.  — 
13  17  

n - C 1 4 H 2 9 "  

n - C 1 4 H 2 9 -  

n - C 1 4 H 2 9 -  

n - C 1 4 H 2 9 -  

n - C 1 4 H 2 9 -  

n - C 1 4 H 2 9 -  

n - C 1 4 H 2 9 -  

n - C 1 5 H 3 r  

n - C 1 5 H 3 1 -  

n - C 1 5 H 3 r  

n - C 1 5 H 3 r  

n - C 1 5 H 3 r  

n - C 1 5 H 3 r  

n - C 1 5 H 3 1 -  

n - C 1 6 H 3 3 -  

n - C 1 6 H 3 3 "  

n - C 1 6 H 3 3 "  

n - C 1 6 H 3 3 -  

n - C 1 6 H 3 3 -  

n " C 1 6 H 3 3 -  

n - C 1 6 H 3 3 "  

n - C 1 7 H 3 5 "  

n - C 1 7 H 3 5 -  

8 
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No.  R 

to 

15 

20 

25 

30 

35 

40 

45 

50 

1 1 5  

1 1 6  

1 1 7  

1 1 8  

1 1 9  

1 2 0  

1 2 1  

1 2 2  

1 2 3  

1 2 4  

1 2 5  

1 2 6  

1 2 7  

1 2 8  

1 2 9  

1 3 0  

1 3 1  

1 3 2  

1 3 3  

1 3 4  

1 3 5  

1 3 6  

1 3 7  

1 3 8  

i " C 4 K 9 -  

n - C 5 K i r  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n ~ C 8 H 1 7  

C2H5~  

n - C 3 H 7 -  

n - C 4 H g -  

n - C 5 H i r  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C g H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 -  

n - C 5 H l l "  

n - C 6 H 1 3 -  

n - C ? H 1 5 -  

n - C 8 H I 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 -  

n - C 5 H l l -  

n - C 6 H 1 3 -  

n - C 1 7 h 3 5  

n - C 1 ? H 3 5  

n - C 1 7 H 3 5  

n - C 1 ? H 3 5  

n - C 1 7 H 3 5  

n " C 1 8 H 3 7  

n - C 1 8 H 3 7  

n - C 1 8 H 3 7  

n - C 1 8 H 3 7  

n " C 1 8 H 3 7  

n - C 1 8 H 3 7  

n - c 1 8 H 3 7  

n _ C 1 9 H 3 9  

n ~ C 1 9 H 3 9  

n _ C 1 9 H 3 9  

n ~ C 1 9 H 3 9  

n - C 1 9 H 3 9  

n _ C 1 9 H 3 9  

n - C i g H 3 9  

n _ C 2 0 H 4 1 '  

n - C 2 0 H 4 1 -  

n - C 2 Q H 4 1 -  

n - C 2 Q H 4 r  

n _ C 2 0 H 4 1 '  
55 

9 
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N o .  R R* 

1 3 9  

1 4 0  

1 4 1  

1 4 2  

1 4 3  

1 4 4  

1 4 5  

1 4 6  

1 4 7  

1 4 8  

1 4 9  

1 5 0  

1 5 1  

1 5 2  

1 5 3  

1 5 4  

1 5 5  

1 5 6  

1 5 7  

1 5 8  

1 5 9  

1 6 0  

1 6 1  

1 6 2  

n - C ? H 1 5 -  

n _ C 8 H 1 7 "  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 -  

n - C 5 H l l -  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 -  

n - C 5 H l l -  

n - C 6 H 1 3 -  

n - C ? H 1 5 -  

n _ C 8 H 1 7 ~  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H g -  

n - C 5 H i r  

n - C g H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

4 1  

n - C 2 0 H 4 1  

C H 3 0 -  

C H 3 0 -  

C H 3 0 -  

C H 3 0 -  

C H 3 0 -  

C H 3 0 -  

C H 3 0 -  

C 2 H 5 0 -  

C 2 H 5 0 -  

C 2 H 5 0 -  

C2H5C~ 

C 2 H 5 0 -  

C 2 H 5 0 -  

C 2 H 5 0 -  

n - C 3 H 7 0 -  

n - C 3 H 7 0 -  

n - C 3 H 7 0 -  

n - C 3 H 7 0 -  

n - C 3 H 7 0 -  

n - C 3 H 7 0 -  

n - C 3 H 7 0 -  

n - C 4 H 9 0 -  

10 
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No.  R v>  1 

10 

TB 

20 

25 

30 

35 

40 

45 

50 

1 6 3  

1 6 4  

1 6 5  

1 6 6  

1 6 7  

1 6 8  

1 6 9  

1 7 0  

1 7 1  

1 7 2  

1 7 3  

1 7 4  

1 7 5  

1 7 6  

1 7 7  

1 7 8  

1 7 9  

1 8 0  

1 8 1  

1 8 2  

1 8 3  

1 8 4  

1 8 5  

18  6 

n-C  H  -  
3  7 

n - C 4 H 9 -  

n - ° s H i i -  

n " C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 '  

C 2 V  

n - C 3 H 7 -  

n - C 4 H g -  

n - C s H u -  

n - C 6 H 1 3 "  

n - C 7 H 1 5 -  

n " C 8 H 1 7 -  

C 2 H 5 -  

n-C  H  -  
3  7 

n - C 4 H 9 -  

n - C 5 H l l -  

n " C 6 H 1 3 -  

n - C ? H 1 5 -  

n - C 8 H 1 7 -  

• C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 "  

n _ C 5 H l l "  

n-C  H  O -  
4  9 

n-C  H  O -  
4  9 

@  n-C  „H  O -  
4  9 

n-C  „H  O -  
4  9 

n-C  H  0 -  
4  9 

n - C 4 H 9 ° -  

n " C 5 H l l ° -  

n - C . H n i O -  
D  1 1  

n -C5H1]L0-  

n - C 5 H l l ° -  

n - C 5 H l l ° -  

n - C 5 H l l ° -  

n - C 5 H l l ° -  

n - C 6 H 1 3 0 -  

n - C 6 H 1 3 ° -  

n - C 6 H 1 3 0 -  

n - C 6 H 1 3 ° -  

n - C 6 H 1 3 ° -  

n - C 6 H 1 3 ° -  

n - C 6 H 1 3 ° "  

n - C 7 H 1 5 0 -  

n - C ? H 1 5 0 -  

n-C_Hn  _0-  

n-C-,Hn  -O- 7  I d  
55 

11 
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No ,  R l  

70 

75 

20 

25 

30 

35 

40 

45 

50 

1 8 7  

o  o 

1 8 9  

1 9 0  

1 9 1  

1 9 2  

1 9 3  

1 9 4  

1 9 5  

1 9 6  

1 9 7  

1 9 8  

1 9 9  

2 0 0  

2 0 1  

2 0 2  

2 0 3  

2 0 4  

2 0 5  

2 0 6  

2 0 7  

2 0 8  

2 0 9  

2 1 0  

n-C  H  - 
o  x3  

n - S H 1 5 -  

n - C 8 H 1 7 '  

C 2 H 5 "  

n - C 3 H 7 -  

n " C 4 H 9 -  

n - ° 5 H l l -  

n - C 6 H 1 3 "  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n-C  H  -  
3  7 

n - C 4 V  

n - C 5 H l l -  

n - C 6 H 1 3 "  

n - C 7 H 1 5 "  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C H   -  
3  7 

n - C 4 H 9 "  

^ C 5 H 1 1 -  

n - C 6 H 1 3 "  

n - C 7 H 1 5 -  

" - C 8 H 1 7 -  

~  —  H  c  
/  i o  

n-C  H  0 -  
7  ±D 

n - C H   _ 0 -  
7  1 5  

n - C 8 H 1 7 ° -  

n - ° 8 H 1 7 ° -  

n - C 8 H 1 7 0 -  

n - C 8 H 1 7 ° -  

n - C 8 H 1 7 ° -  

n - C 8 H 1 7 ° -  

n - C 8 H 1 7 0 -  

n - C 9 H 1 9 ° -  

n - C 9 H 1 9 0 -  

n - C 9 H 1 9 ° -  

n - C 9 H l g O -  

n - C 9 H 1 9 0 -  

n - C 9 H 1 9 0 -  

n " C 9 H 1 9 ° "  

n - C 1 0 H 2 1 ° -  

n - C 1 0 H 2 1 ° -  

n - C 1 0 H 2 ] _ O -  

n - C 1 0 H 2 1 ° -  

n - C 1 0 H 2 1 ° -  

n - C 1 0 H 2 1 O -  

n - C 1 0 H 2 1 ° -  
55 
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0  249  933 

70 

75 

25 

JU 

35 

40 

50 

NO. 

2 1 1  

2 1 2  

2 1 3  

2 1 4  

2 1 5  

2 1 6  

2 1 7  

2 1 8  

2 1 9  

2 2 0  

2 2 1  

2 2 2  

2 2 3  

2 2 4  

2 2 5  

2 2 6  

2 2 7  

2 2 8  

2 2 9  

2 3 0  

2 3 1  

2 3 2  

2 3 3  

2 3 4  

R 

C  H  -  
2  5 

n - C H   -  
3  7 

n-C  ,H  -  
4  9 

n - C 5 H l l -  

n - ° 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C , H   -  
3  7 

n - C 4 H 9 -  

n - C 5 H l l -  

n - C 6 H 1 3 '  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H ? -  

n - C 4 H 9 -  

n - c s H i r  

n - C 6 H 1 3 -  

n - C ? H 1 5 -  

n ^ C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H ? -  

n - C 4 H g -  

R '  

n - C l l K 2 3 ° -  

n - C l l K 2 3 ° -  

n - C l l K 2 3 ° -  

n - C H H 2 3 ° -  

n - C l l H 2 3 ° -  

n - C l l H 2 3 ° -  

n - C l l H 2 3 ° -  

n - C 1 2 H 2 5 ° -  

n - C 1 2 H 2 5 0 -  

n - C 1 2 H 2 S ° -  

n - C 1 2 H 2 5 0 -  

n - C 1 2 H 2 5 0 -  

n - C 1 2 H 2 5 0 -  

n - C 1 2 H 2 S ° -  

n - C 1 3 H 2 7 0 -  

n - C 1 3 H 2 7 0 -  

n - C 1 3 H 2 ? 0 -  

n - C 1 3 H 2 7 0 -  

n - C 1 3 H 2 7 0 -  

n - C 1 3 H 2 7 ° -  

n - C 1 3 H 2 7 0 -  

n - C 1 4 H 2 9 0 -  

n - C 1 4 H 2 9 ° -  

n - C 1 4 H 2 g O -  

00 

13 



U  S33 

R '  

2 3 6  

2 3 7  

2 3 8  

2 3 9  

2 4 0  

2 4 1  

2 4 2  

2 4 3  

2 4 4  

2 4 5  

2 4 6  

2 4 7  

2 4 8  

2 4 9  

2 5 0  

2 5 1  

2 5 2  

2 5 3  

2 5 4  

2 5 5  

2 5 6  

2 5 7  

2 5 8  

n ~ u 5 f l l l -  

n - C 6 H 1 3 "  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 K 7 -  

n - C 4 H 9 -  

n " C 5 H l l _  

n - C ^ H .   -  

n - C 7 H 1 5 "   - 

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H g -  

n " C 5 H l l -  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 _ V  

n - C 3 H 7 -  

n - r C 4 H 9 -  

n - C 5 H l l -  

n - C 6 H 1 3 ~  

n - C 7 H 1 5 -  

i l   Z  Zs 

n - C 1 4 H 2 9 ° -  

* - C 1 4 H 2 9 0 -  

n - C 1 4 H 2 9 ° -  

n - C 1 5 H 3 1 ° -  

n - C 1 5 H 3 1 0 -  

n - C 1 5 H 3 1 0 -  

n - C 1 5 H 3 1 ° -  

n - C 1 5 H 3 1 ° -  

n - C 1 5 H 3 1 0 -  

n - C 1 5 H 3 1 ° -  

n - C 1 6 H 3 3 ° -  

n - C 1 6 H 3 3 ° -  

n - C 1 6 H 3 3 ° -  

n - C 1 6 H 3 3 ° -  

n - C 1 6 H 3 3 ° -  

n - C 1 6 H 3 3 ° -  

n - C 1 6 H 3 3 ° -  

n - C 1 7 H 3 5 ° -  

n - C 1 7 H 3 _ 0 -  

n - C 1 7 H 3 5 0 -  

n - C 1 7 H 3 5 0 -  

n - C 1 7 H 3 5 C ~  

n - C 1 7 H 3 5 0 -  



0  249  933 

N o .  R R '  

10 

15 

20 

25 

30 

35 

40 

45 

50 

2 5 9  

2 6 0  

2 6 1  

2 6 2  

2 6 3  

2 6 4  

2 6 5  

2 6 6  

2 6 7  

2 6 8  

2 6 9  

2 7 0  

2 7 1  

2 7 2  

2 7 3  

2 7 4  

2 7 5  

2 7 6  

2 7 7  

2 7 8  

2 7 9  

2 8 0  

n - C „ H ,   -,- a  1  / 

C  H  -  U2  5 

n - C 3 H 7 -  

n - C 4 H 9 -  

n - C 5 H l l  

n - C 6 H 1 3 "  

n - C 7 H 1 5 -  

n " C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n ~ C 4 H g -  

n - C 5 H l l "  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 ~  

n - C 4 H 9 -  

n - C 5 H l l -  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

n -C ,   _ H , , - 0 -  
i  /  3d  

n - C 1 8 H 3 7 0 -  

n - C 1 8 H 3 7 0 -  

n - C 1 8 H 3 7 0 -  

n - C 1 8 H 3 7 0 -  

n - C 1 8 H 3 7 0 -  

n - C 1 8 H 3 7 0 -  

n - C 1 8 H 3 7 0 -  

n - C 1 9 H 3 9 ° -  

n - C 1 9 H 3 9 0 -  

n - C 1 9 H 3 9 0 -  

n - C 1 9 H 3 9 0 -  

n - C 1 9 H 3 9 0 -  

n - C i g H 3 9 0 -  

n - C 1 9 H 3 9 0 -  

n - C 2 0 H 4 1 O -  

n - C 2 0 H 4 1 O -  

n - C 2 0 H 4 1 O -  

n - C 2 ( ) H 4 1 0 -  

n - C 2 0 H 4 1 O -  

n - C 2 0 H 4 1 O -  

n - C 2 ( J H 4 1 0 -  

55 
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u  s a a  

6 0 1  

2 8 2  

2 8 3  

2 8 4  

2 8 5  

2 8 6  

2 8 7  

288  

289  

290  

2 9 1  

2 9 2  

293 

294  

295 

296 

297 

298 

U 2 * 5 -  

a - C 3 H 7 -  

n - C 4 H 9 -  

n - c 5 H i r  

n - C 6 H 1 3 -  

a - C ? H 1 5 -  

n - C 8 H 1 7 -  

C 2 K 5 -  

a - C 3 H 7 -  

n - C 4 H 9 "  

n - C 5 H l l -  

n - C 6 H 1 3 "  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

- C 2 H 5 -  

a - C 3 H ? -  

n - C 4 H 9 "  

n - C 5 H l l -  

C H 3 -  

C H 3 -  

C H 3 -  

C H 3 -  

CH  -  

C H 3 -  

C 2 H 5 "  

C 2 H 5 -  

C 2 H 5 -  

C 2 H 5 -  

C 2 H 5 -  

C 2 H 5 "  

C 2 H 5 "  

l - C 3 H ? -  

L - C 3 H ? -  

l - C 3 H 7 -  

t - C 3 H 7 -  



0  249  933 

No, R R '  

TO 

75. 

20 

25 

30 

35 

40 

45 

50 

2 9 9  

3 0 0  

3 0 1  

3 0 2  

3 0 3  

3 0 4  

3 0 5  

3 0 6  

3 0 7  

3 0 8  

3 0 9  

3 1 0  

3 1 1  

3 1 2  

3 1 3  

3 1 4  

3 1 5  

3 1 6  

3 1 7  

3 1 8  

3 1 9  

3 2 0  

3 2 1  

3 2 2  

" ~ ' ~ 6 " 1 3 "  

/  I d  

n - C 8 H 1 7 '  

C 2 H 5 "  

b - C 3 V  

n - C 4 H 9 -  

n - C 5 H H -  

n " C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 "  

C 2 H 5 -  

n - C 3 H 7 -  

n ' -C,H  -  
4  9 

n - C - H . .   - 
O  1 1  

n - C 6 H 1 3 "  

n - C 7 H 1 5 -  

n - C 8 H 1 7 "  

C 2 H 5 -  

n - C 3 H ? -  

- C 4 H 9 -  

n - c 5 H i r  

n - C 6 H 1 3 "  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

n - C „ H _ -  

n - C 3 V  

n , C 3 H ? -  

n - C 4 H 9 -  

- C 4 H 9 -  

n - C 4 H 9 -  

n - C 4 H 9 -  

n - C 4 H 9 -  

n - C 4 H 9 -  

n - C 4 H 9 -  

n - C 5 K 1 1 -  

n - C 5 H l l -  

n - C 5 H l l -  

n - C 5 H l l -  

n - C 5 H l l -  

n - C 5 H l l -  

n " C 5 H l l -  

n - C 6 H 1 3 "  

n - C 6 H 1 3 "  

n - C 6 H 1 3 "  

n - C 6 H 1 3 "  

n " C 6 H 1 3 '  

n - C 6 H 1 3 "  

n - C 6 H 1 3 -  

55 
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0  249  933 

No  . R R '  

3 2 3  

3 2 4  

3 2 5  

3 2 6  

3 2 7  

3 2 8  

3 2 9  

3 3 0  

3 3 1  

3 3 2  

3 3 3  

3 3 4  

3 3 5  

3 3 6  

3 3 7  

3 3 8  

3 3 9  

34  0 

3 4 1  

3 4 2  

3 4 3  

3 4 4  

3 4 5  

3 4 6  

n - C 3 H 7 -  

n " C 4 V  

n - C 5 H l l -  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 '  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H g -  

n - C 5 H l l -  

n - C 6 H 1 3 -  

n " C 7 H 1 5 -  

n - C 8 H 1 7 "  

C 2 H 5 -  

n - C 3 H ? -  

n - C 4 H g -  

n - C 5 H l l -  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 "  

C 2 H 5 -  

n - C 3 H 7 -  

n ~ C 4 H 9 -  

n - C 7 H 1 5 "  

n - C 7 H 1 5 -  

n - C 7 H 1 5 -  

n - C ? H 1 5 -  

n - C 7 H 1 5 -  

n - C 7 H 1 5 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

n - C 8 H 1 7 -  

n - C 8 H 1 7 -  

n - C 8 H 1 7 -  

n - C 8 H 1 7 ~  

n - C 8 H 1 7 -  

n - C 8 H 1 7 -  

n - C 9 H 1 9 -  

n - C 9 H 1 9 -  

n - C 9 H 1 9 -  

n - C 9 H 1 9 -  

n ~ C 9 H 1 9 -  

n - C 9 H 1 9 -  

n - C 9 H 1 9 -  

n - C 1 0 H 2 1 -  

n - C 1 0 H 2 1 -  

n - C 1 0 H 2 1 -  

18 



0  249  933 

No  . R R" 

70 

75 

20 

25 

30 

35 

40 

45 

50 

3 4 7  

3 4 8  

3 4 9  

3 5 0  

3 5 1  

3 5 2  

3 5 3  

3 5 4  

3 5 5  

3 5 6  

3 5 7  

3 5 8  

3 5 9  

3 6 0  

3 6 1  

3 6 2  

3 6 3  

3 6 4  

3 6 5  

3 6 6  

3 6 7  

3 6 8  

3 6 9  

3 7 0  

n - C 5 H l l -  

n - C 6 H 1 3 '  

n - C 7 H 1 5 .  

n - C 8 H 1 7 '  

C 2 H 5 -  

n - C . H   -  
3  7 

n - C 4 V  

n - C 5 H l l -  

n " C 6 H 1 3 -  

n - C ? H 1 5 -  

n - C 8 H 1 7 -  

.  
C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 "  

n - C 5 H l l "  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 "  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 ~  

n - c 5 H i r  

n - C 6 H 1 3 "  

n - C 7 H 1 5 -  

n - C 1 0 H 2 1  

n - C 1 0 H 2 1  

n - C 1 0 H 2 1  

n - C 1 0 H 2 1  

n - C l l H 2 3  

n - C l l H 2 3  

n - C l l H 2 3  

n - C l l H 2 3  

n - C l l H 2 3  

n - C l l H 2 3  

n - C l l H 2 3  

n - C 1 2 H 2 5 '  

n - C 1 2 H 2 5 '  

n - C 1 2 H 2 5  

n - C 1 2 H 2 5  

n - C 1 2 H 2 5 -  

n - C 1 2 H 2 5 -  

n - C 1 2 H 2 5 -  

n - C 1 3 H 2 7 -  

n - C 1 3 H 2 7 -  

n - C 1 3 H 2 7 -  

n - C 1 3 H 2 7 "  

n - C 1 3 H 2 7 -  

n - C 1 3 H 2 7 -  
55 
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0  249  933 

No ,  R R '  

3 7 1  

3 7 2  

3 7 3  

3 7 4  

3 7 5  

3 7 6  

3 7 7  

3 7 8  

3 7 9  

3 8 0  

3 8 1  

3 8 2  

3 8 3  

3 8 4  

3 8 5  

3 8 6  

3 8 7  

3 8 8  

3 8 9  

3 9 0  

3 9 1  

3 9 2  

3 9 3  

3 9 4  

n - C 8 H 1 7 -  

C 2 H 5 "  

n - C 3 H ? -  

n - C 4 H 9 -  

n - C 5 H l l -  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H g -  

n - C 5 H l l "  

n ~ C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 "  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H g -  

n - C 5 H l l -  

n - C 6 H 1 3 -  

h t C 7 h 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n-C  H 
13  27  

n-C.   t a ^ -  ±4  29  

n - C 1 4 H 2 9 '  

n - C 1 4 H 2 9 '  

n - C 1 4 H 2 9 '  

n - C 1 4 H 2 9 '  

n - C 1 4 H 2 9  

n - C 1 4 H 2 9  

n - C 1 5 H 3 1  

n - C 1 5 H 3 1  

n - C 1 5 H 3 1  

n - C 1 5 H 3 1  

n - C 1 5 H 3 1  

n - C 1 5 H 3 1  

n - C 1 5 H 3 1  

n - C 1 6 H 3 3  

n - C 1 6 H 3 3  

n - C 1 6 H 3 3  

n - C 1 6 H 3 3  

n - C 1 6 H 3 3  

n " C 1 6 H 3 3  

n " C 1 6 H 3 3  

n - C 1 7 H 3 5  

n - C 1 7 H 3 5  

20 



0  249  933 

No  . R R  ' 

10 

15 

20 

25 

30 

35 

40 

45 

50 

3 9 5  

3 9 6  

3 9 7  

3 9 8  

3 9 9  

4 0 0  

4 0 1  

4 0 2  

4 0 3  

4 0 4  

4 0 5  

406-  

4 0 7  

4 0 8  

4 0 9  

4 1 0  

4 1 1  

4 1 2  

4 1 3  

4 1 4  

4 1 5  

4 1 6  

4 1 7  

4 1 8  

n - C 4 V  

n - C 5 H l l "  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n ~ C 4 H 9 -  

n - C 5 H i r  

n - ° 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 "  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 -  

n - C 5 H l l -  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H ? -  

n - C 4 H 9 -  

n - C 5 H l l "  

n - C 6 H 1 3 -  

n " C 1 7 H 3 5  

n - C 1 7 H 3 5  

n - - C 1 7 H 3 5  

n - C 1 7 H 3 5  

n - C 1 7 H 3 5  

n - C 1 8 H 3 7  

n - C 1 8 H 3 7  

n - C 1 8 H 3 7  

n - C 1 8 H 3 7  

n " C 1 8 H 3 7  

n - C 1 8 H 3 7  

n - C 1 8 H 3 7  

n - C 1 9 H 3 9  

n - C 1 9 H 3 9  

n - C 1 9 H 3 9  

n - C 1 9 H 3 9  

n - C 1 9 H 3 9  

n - C 1 9 H 3 9 .  

n - C 1 9 H 3 9  

n - C 2 0 H 4 1  

n - C 2 ( ) H 4 1  

n _ C 2 0 H 4 1  

n _ C 2 0 H 4 1  

n~C20H4l@ 
55 
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0  249  933 

N o .  R R '  

4 1 9  

4 2 0  

4 2 1  

4 2 2  

4 2 3  

4 2 4  

4 2 5  

4 2 6  

4 2 7  

4 2 8  

4 2 9  

4 3 0  

4 3 1  

4 3 2  

4 3 3  

4 3 4  

4 3 5  

4 3 6  

4 3 7  

4 3 8  

4 3 9  

4 4 0  

4 4 1  

4 4 2  

n-C  H  - 
7  1 5  

n - ° 8 H 1 7 -  

C 2 H 5 "  

n - C 3 H 7 -  

n - C 5 H l l -  

n - C 6 H 1 3 "  

n " C 7 H 1 5 -  

n - C 8 H 1 7 "  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 V  

n - C 5 H l l -  

n - C 6 H 1 3 "  

n - C 7 H 1 5 "  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 -  

n - C 5 H l l -  

n - C 6 H 1 3 "  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

20  4. 

20  4. 

-  C H 3 0 -  

C H 3 0 -  

C H 3 0 -  

C H 3 0 -  

C H 3 0 -  

C H 3 0 -  

C H 3 0 -  

C2H50-  

C2H50-  

C 2 H 5 ° -  

C2H50-  

C 2 H 5 ° -  

C 2 H 5 0 -  

C2H50-  

n - C 3 H 7 0 -  

n - C 3 H 7 0 -  

n - C 3 H 7 0 -  

n - C 3 H 7 0 -  

n - C 3 H 7 0 -  

n - C 3 H 7 0 -  

n - C 3 H 7 0 -  

n - C 4 H 9 0 -  

22 



0  249  933 

No. R 

70 

75 

20 

25 

30 

35 

40 

45 

50 

4 4 3  

4 4 4  

4 4 5  

4 4 6  

4 4 7  

4 4 8  

4 4 9  

4 5 0  

4 5 1  

4 5 2  

4 5 3  

4 5 4  

4 5 5  

4 5 6  

4 5 7  

4 5 8  

4 5 9  

4 6 0  

4 6 1  

4 6 2  

4 6 3  

4 6 4  

4 6 5  

4 6 6  

n - C 3 K 7 -  

n - C 4 H 9 -  

n - C 5 H i r  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 -  

n - C 5 H i r  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C g H 1 7 -  

C 2 H 5 "  

n ~ C 3 H 7 -  

n - C 4 H 9 -  

n _ C 5 K l l "  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n _ C 8 H 1 7 "  

@  C 2 H 5 -  

n - C 3 H 7 ~  

n - C 4 H 9 -  

n - C 5 H i r  

n - C 4 K 9 0 -  

n - C 4 H 9 0 -  

n - C 4 H 9 0 -  

n - C 4 H 9 C ~  

n - C 4 H 9 0 -  

n - C 4 H 9 0 -  

n - C 5 K 1 1 0 -  

n -C5H1]L0-  

n ~ C 5 H l l ° "  

n ~ C 5 H l l ° "  

n - C 5 H l l ° -  

n - C 5 H 1 1 0 -  

n - C 5 H l l ° -  

n - C 6 H 1 3 0 -  

n - C 6 H 1 3 0 -  

n - C 6 H 1 3 0 -  

n - C 6 H 1 3 0 -  

n - C g H 1 3 0 -  

n - C 6 H 1 3 0 -  

n - C 6 H 1 3 0 -  

n - C 7 H 1 5 0 -  

n - C 7 H 1 5 0 -  

n - C 7 H 1 5 0 -  

n - C 7 H 1 5 0 -  
55 
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No .  R R '  

4 6 7  

4 6 8  

4 6 9  

4 7 0  

4 7 1  

4 7 2  

4 7 3  

4 7 4  

4 7 5  

4 7 6  

4 7 7  

4 7 8  

4 7 9  

4 8 0  

4 8 1  

4 8 2  

4 8 3  

4 8 4  

4 8 5  

4 8 6  

4 8 7  

4 8 8  

4 8 9  

4 9 0  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 "  

n - C 3 H 7 -  

n - C 4 H 9 "  

n - C 5 H l l -  

n - C 6 H 1 3 "  

n - C 7 H 1 5 "  

n " C 8 H 1 7 -  

C 2 H 5 -  

n - C , H   -  
3  7 

n - C 4 H g -  

n - C 5 H l l -  

n - C 6 H 1 3 -  

n - C ? H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H ? -  

n - C 4 H 9 -  

n - C 5 H l l -  

n - C 6 H 1 3 "  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

n - C 7 H 1 5 0 -  

n - C . H 1 5 0 -  

n - C 7 H 1 5 0 -  

n - C 8 H 1 7 ° -  

n - C 8 H 1 7 ° -  

n - C 8 H 1 7 ° -  

n - C 8 H 1 7 ° -  

n - C 8 H 1 7 ° -  

n - C 8 H 1 7 ° -  

n - C 8 H 1 7 ° -  

n - C 9 H 1 9 ° -  

n - C 9 H i g O -  

n - C g H 1 9 0 -  

n - C 9 H 1 9 0 -  

n - C 9 H 1 9 0 -  

n ~ C 9 H 1 9 ° "  

n - C g H 1 9 0 -  

n - C 1 0 H 2 1 ° -  

n - C 1 0 H 2 1 O -  

n - C 1 0 H 2 1 ° -  

n - C 1 0 H 2 1 ° -  

n - C 1 0 H 2 1 ° -  

n - C 1 0 H 2 1 ° '  

n - C 1 0 H 2 1 ° -  

24 
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NO  . R R '  

IS- 

JO 

«*o 

4 9 1  

4 9 2  

4 9 3  

4 9 4  

4 9 5  

4 9 6  

4 9 7  

4 9 8  

4 9 9  

5 0 0  

5 0 1  

5 0 2  

5 0 3  

5 0 4  

5 0 5  

5 0 6  

5 0 7  

5 0 8  

5 0 9  

5 1 0  

5 1 1  

5 1 2  

5 1 3  

5 1 4  

2  0 

n-C_H  -  
3  7 

n - C 4 V  

n - C 5 H l l -  

n - C 6 H 1 3 '  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 -  

n -C5H1]L-  

n - C 6 H 1 3 "  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H g -  

n - C 5 H i r  

n - C 6 H 1 3 "  

n - C 7 H 1 5 -  

n - C 8 H 1 7 "  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 -  

n - C l l H 2 2 ° -  

n - C n H 2 3 0 -  

n - C l l H 2 3 ° -  

n - C l l H 2 3 0 "  

n - C l l H 2 3 ° -  

n - C l l H 2 3 ° -  

n - C l l H 2 3 ° -  

n - C 1 2 H 2 5 0 -  

n - C 1 2 H 2 5 0 -  

n - C 1 2 H 2 5 0 -  

n - C 1 2 H 2 5 0 -  

n - C 1 2 H 2 5 0 -  

n - C 1 2 H 2 5 0 -  

n - C 1 2 H 2 5 ° -  

n - C 1 3 H 2 7 0 -  

n - C 1 3 H 2 7 ° -  

n - C 1 3 H 2 7 0 -  

n - C 1 3 H 2 7 ° -  

n - C 1 3 H 2 7 0 -  

n - C 1 3 H 2 7 0 -  

n - C 1 3 H 2 7 0 -  

n ~ C 1 4 H 2 9 0 -  

n - C 1 4 H 2 9 0 -  

n - C 1 4 H 2 9 0 -  

15 
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N o .  R" R '  

5 1 5  

5 1 6  

5 1 7  

5 1 8  

5 1 9  

5 2 0  

5 2 1  

5 2 2  

5 2 3  

5 2 4  

5 2 5  

5 2 6  

5 2 7  

5 2 8  

5 2 9  

5 3 0  

5 3 1  

5 3 2  

5 3 3  

5 3 4  

5 3 5  

5 3 6  

5 3 7  

5 3 8  

n - C H   .  - 
o  l l  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 -  

n - C _ H . .   - 
D  1 1  

n - C 6 H 1 3 -  

n - C ? H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 -  

n - C 5 H 1 1 -  

n - C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 8 H 1 7 -  

C 2 H 5 -  

n - C 3 H 7 -  

n - C 4 H 9 -  

n - C 5 H l l -  

n " C 6 H 1 3 -  

n - C 7 H 1 5 -  

n - C 1 4 H 2 9 ° -  

n - C 1 4 H 2 9 ° -  

n - C 1 4 H 2 9 ° -  

n - C 1 4 H 2 9 ° -  

n - C 1 5 H 3 1 0 -  

n - C 1 5 H 3 1 0 -  

n - C 1 5 H 3 1 ° -  

n - C 1 5 H 3 1 0 -  

n - C 1 5 H 3 1 0 .  

n - C 1 5 H 3 1 0 -  

n - C 1 5 H 3 1 0 -  

n - C 1 6 H 3 3 0 -  

n - C 1 6 H 3 3 0 -  

n - C l g H 3 3 0 -  

n - C 1 6 H 3 3 0 -  

n - C 1 6 H 3 3 ° -  

n - C 1 6 H 3 3 0 -  

n - C 1 6 H 3 3 ° "  

n - C 1 7 H 3 5 0 -  

n - C 1 7 H 3 5 0 -  

n - C 1 7 H 3 5 ° -  

n - C 1 7 H 3 5 0 -  

n - C 1 7 H 3 5 ° -  

n - C 1 7 H 3 5 0 -  

26 
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5 

35 

No  .  R  R  ' 

539  n - C 8 H 1 7 "   '  n - C 1 7 H 3 5 ° -  

540  "  C„H_-   n -C,   o H , _ 0 -  2.  3  lo  J  / 

541  n - C 3 K 7 -   .  n - C 1 8 H 3 7 0 -  

542  n - C 4 H 9 -   n _ C 1 8 H 3 7 0 _  

543  n - C 5 H i r   n - C 1 8 H 3 7 ° -  

544  n - C 6 H 1 3 -   n - C 1 8 H 3 7 ° -  

545  n - C 7 H 1 5 -   n - C 1 8 H 3 7 0 -  

546  n - C 8 H 1 7 -   n - C 1 8 H 3 7 ° -  

547  C2H5-  n - C 1 9 H 3 9 ° -  

548  n - C 3 H 7 -   n - C 1 9 H 3 9 0 -  

549  n - C 4 H 9 "   n - C 1 9 H 3 9 ° -  

550  n _ C 5 H l l ~   n _ C 1 9 H 3 9 ° "  

551  n - C 6 H 1 3 "   n - C 1 9 H 3 9 ° -  

552  n - C 7 H 1 5 -   n - C ^ H ^ O -  

553  n - C g H 1 7 -   n - C ^ H ^ O -  

554  C2H5-   n - C 2 0 H 4 1 O -  

555  n - C 3 H ? -   n - C 2 0 H 4 1 O -  

556  n - C 4 H 9 -   n - C 2 0 H 4 1 ° -  

557  n " C 5 H l l -   n - C 2 0 H 4 1 ° -  

558  •  
n - C 6 H 1 3 "   n - C 2 0 H 4 1 ° -  

559  n - C 7 H 1 5 -   n - C 2 0 H 4 1 O -  

•560  n - C 8 H 1 7 ~   n - C 2 0 H 4 1 ° -  

In  the  general  formula  (I),  the  sum  of  the  number  of  carbon  atoms  contained  in  the  alkyl  group 
represented  by  R  and  the  number  of  carbon  atoms  contained  in  the  alkyl  or  alkoxy  group  represented  by  R' 

50  is  preferably  3  to  20.  Compounds  of  the  general  formula  (I)  wherein  n  represents  0,  R  represents  a  straight 
alkyl  group  having  2  to  8  carbon  atoms,  and  R'  represents  a  straight  alkyl  group  having  1  to  12  carbon 
atoms,  or  wherein  n  represents  0,  R  represents  a  straight  alkyl  group  having  2  to  8  carbon  atoms,  and  R' 
represents  a  straight  alkoxy  group  having  1  to  12  are  preferred.  In  addition,  compounds  of  the  general 
formula  (I)  wherein  n  represents  1,  R  represents  a  straight  alkyl  group  having  2  to  8  carbon  atoms,  and  R' 

55  represents  a  straight  alkyl  group  having  1  to  12  carbon  atoms,  or  wherein  n  represents  1,  R  represents  a 
straight  alkyl  group  having  2  to  8  carbon  atoms,  and  R'  represents  a  straight  alkoxy  group  having  1  to  12 
carbon  atoms  are  preferred. 

27 
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Many  nematic  liquid  crystal  compositions  commonly  used  at  the  present  time  can  be  sufficiently 
decreased  in  the  temperature  dependency  of  threshold  voltage  by  adding  the  compounds  of  the  general 
formula  (I)  of  this  invention  only  in  small  amounts. 

Fig.  1  is  a  graph  showing  the  temperature  dependency  of  threshold  voltage  of  each  of  a  mixed  liquid 
5  crystal  (A)  commonly  used  as  a  nematic  liquid  crystal  material  at  the  present  time  and  of  a  chiral  nematic 

liquid  crystal  composition  as  prepared  by  adding  0.14  wt%  of  Compound  No.  33  (dextro  rotation)  of  the 
present  invention  to  the  mixed  liquid  crystal  (A).  This  chiral  nematic  liquid  crystal  composition  has  a  pitch  of 
200  urn. 

The  mixed  liquid  crystal  (A)  is  composed  of: 

Li  wt%  o r  

r 

LL  wts   o r  

2U 

LL  wt.%  o r  

HJ Lb  wt%  o r  

Lb  WX% 
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70 

5  wt%  o f  

n -  
OCH  = 

6  wt%  o f  

75 
'  -  C  <  H  9 - / 0 / - C S   C  - (   O  OC2H5 

20 3  wt%  o f  

25 

30 

7  Wt%  O f  

C  2H  5 - ( 0 } -   COO  - ( o V c n  

35 

40 

45 

3  wt%  o f  

3  wt%  o f  

n - C 3 H 7 - < ^ O ) - C 0 0 ^ ^  CN 

c 2 H 5 - / o y c o o - ( o V  CN 

50 

55 

3  Wt%  o f  

i - C 3 H 7 - ^ Q ^ ) - C O O - < ^ Q ^ - C N  

29 
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I  wt%  o f  

a n d  

6  Wt%  O f  

t-ig.  t  is  a  graph  showing  the  temperature  dependency  of  threshold  voltage  of  each  of  a  mixed  liquid 
crystal  (B)  commonly  used  as  a  nematic  liquid  crystal  material  and  of  a  chiral  nematic  liquid  crystal 
composition  as  prepared  by  adding  0.70  wt%  of  Compound  No.  299  (dextro  rotation)  of  the  general  formula 
(I)  of  the  present  invention  to  the  mixed  liquid  crystal  (B).  This  chiral  nematic  liquid  crystal  composition  has 
a  pitch  of  100  urn. 

The  mixed  liquid  crystal  (B)  is  composed  of  13  wt%  of 

50 
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13  wt%  o f  

n  -  0r  H.,  0  0 - ( Q ) - F  

F  

n  -   C3  H7  ~ { ^ - ( ( 3 ) ~ 0   °2  Hs 

10  wt%  o f  

n  -   C3  H7  — ( ^ y ~ G   0  0 —   \ ^ 3 ) ~ ~ 0   °2 -Hs  

2  wt%  o f  

d , H . - ^ H V 0 H . O H . - ( H ) - 0 O 0 - Q - 3  

7  wt%  o f  

n  -   03  H7  - Y h ) - O H 2   0  H2  - / h \ - 0   0  0  V _ 7  

5  wt%  o f  

n  ~  G4  H9  - / h \ - C H 2   CH2  - ( l ? ) - 0   O  0 - ( C ^ ) ) - ¥  

5  wt%  o f  

31 
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4  wt?  o r  

y  wt?   o r  

c , h 7 - - ^ _ G H 2 G H 2 _ / ^ _ 0 0 0 _ ^ _ ; e i   ? 

4  wt%  o r  

4  wt%  o r  

a  wt%  o r  

- H ' - ( H ) ^ 0 ) - < g > - C 2 H 3  

a n a  

/  wt%  o r  

'2  H5 

it  can  De  seen  tnat  the  compounds  of  the  general  formula  (I)  have  an  effect  of  decreasing  the 
emperature  dependency  of  threshold  voltage  of  a  nematic  liquid  crystal  composition  when  added  thereto  in 
1  small  amount. 

The  present  invention  is  described  in  greater  detail  with  reference  to  the  following  examples. 

ku  g  (u.ui<;  moij  or  a  compound  naving  the  tormula  (a): 

S)  -  (  +  )  - n - C 5 H 1 3 - C H - 0 - < ^ \ - I   -  . . .   ( a )  

id 
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(wherein  (S)  indicates  that  the  absolute  arrangement  with  respect  to  a  chiral  center  is  sinister,  and  (  +  ) 
ndicates  dextro  rotation)  was  dissolved  in  10  ml  of  diethylamine,  and  24  mg  (0.034  mmol)  of  bis- 
(triphenylphosphine)palladium  (II)  chloride  and  60  mg  (0.31  mmol)  of  copper  (II)  iodide  were  added  thereto. 
To  the  resulting  mixture  was  dropped  2.1  g  (0.012  mole)  of  p-n-pentylphenylacetylene  while  stirring  the 
mixture  at  room  temperature.  After  the  dropwise  addition  was  completed,  the  mixture  was  stirred  for  about  7 
lours  at  room  temperature.  After  the  completion  of  the  reaction,  the  reaction  mixture  was  added  to  an 
sxcessive  amount  of  hydro-chloric  acid  cooled  with  ice,  and  the  resulting  mixture  was  extracted  with  toluene 
and  then  washed  with  water  and  dried,  and  further  recrystallized  from  ethanol  and  purified  to  obtain  3.4  g 
[0.0090  mol)  of  a  compound  having  the  following  formula: 

n _ C 6 H 1 3 ~ C H ~ ° ~ \ O y > _ C s G " \ O y ~   n - c 5 H -  

CH,  

5  1 1  

yield:  75% 
M * s   =  +3.7 
Transition  Temperature:  38°C  (C-*  I) 

The  symbol  "C"  indicates  a  crystal  phase,  and  "I",  and  isometric  liquid  phase. 

EXAMPLE  2 

The  procedure  of  Example  1  was  repeated  with  the  exception  that  a  compound  having  the  formula  (b): 

( R ) - ( - ) - n - C g H 1 3 - C H - 0 - < ^ ^ - I   ( b )  

CH_ 

(wherein  (R)  indicates  that  the  absolute  arrangement  with  respect  to  a  chiral  center  is  rectus,  and  (-) 
indicates  levo  rotation)  was  used  in  place  of  the  compound  of  the  formula  (a),  to  thereby  obtain  a  compound 
having  the  following  formula: 

n - C 6 H 1 3 - C H - 0 - < S ) - C - C - n ^ O )   " " " ^ l l  

CH3 

Yield:  58% 
W  lS  -2.4 
Transition  temperature:  38°C  (C  -*  I) 

EXAMPLE  3 

The  procedure  of  Example  1  was  repeated  with  the  exception  that  3.3  g  (0.012  mol)  of  a  compound 
having  the  formula: 

(S)  -  (  +  )  - C 2 H 5 - C H - 0 - / O / " I  

CH, 

was  used  in  place  of  the  compound  of  the  formula  (a),  and  1.6  g  (0.012  mol)  of  p-methoxyphenylacetylene 
was  used  in  place  of  the  p-n-pentylphenylacetylene,  to  thereby  obtain  a  compound  having  the  formula: 

33 
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Yield:  58% 
[«]  £5  =  -21.0° 
Transition  Temperature:  69  °C  (C  —  I) 

bXAMPLh  4  

me  procedure  of  Example  1  was  repeated  with  the  exception  that  2.7  g  (0.012  mol)  of  4-(trans-4'-n- 
pTapyicyclotrexyi)phenylacetylene  was  used  in  place  of  the  p-n-pentylphenylacetylene,  to  thereby  a  com- 
pound  having  the  following  formula: 

n-.GaH13  - O H - 0 - ^ ^ - C   =   C - ^ ^ - ( T ) - n - C 3   Hr  

CH3 

Yield:  65% 
M  J 5   =  +1-80 
Transition  Temperature:  75  °C  (C  Ch) 
117°C(CH^I> 

The  symbol  "C"  indicates  a  crystal  phase;  "Ch",  a  cofesteric  phase;  and  "I",  an  isometric  liquid  phase. 
The  optically  active  compound  of  the  present  invention  is  a  compound  capable  of  decreasing  the 

temperate©  dependency  of  threshold  voltage  of  a  nematic  liquid  crystal  composition  commonly  used  at  the 
present  time  when  added  thereto  in  a  small  amount.  Thus  the  optically  active  compound  of  the  present 
invention  is  effective  in  preparation  of  liquid  crystal  material  which  is  capable  of  effectively  preventing  the 
formation  of  the  cross-talk  phenomenon  due  to  changes  in  the  environmental  temperature  in  high  level 
multiplexing  driving  system. 

Claims 

1.  An  optically  active  tolan  derivative  represented  by  formula, 

wherein  K  represents  a  straight  alkyl  group  having  2  to  8  carbon  atoms;  R'  represents  a  straight  alkyl  group 
laving  1  to  20  carbon  atoms  or  a  straight  alkoxy  group  having  1  to  20  carbon  atoms;  n  represents  0  or  1  ; 

epresents  a  trans(equatonal-equatonal)  cyclohexyl  ring;  and  c  represents  an  asymmetrical  carbon). 
2.  The  optically  active  tolan  derivative  as  in  claim  1  ,  wherein  R'  is  a  straight  alkyl  group  having  1  to  20 

;arbon  atoms;  and  n  is  0. 
3.  The  optically  active  tolan  derivative  as  in  claim  1  ,  wherein  R'  is  straight  alkyl  group  having  1  to  20 

;arbon  atoms;  and  n  is  1  .  " 
4.  The  optically  active  tolan  derivative  as  in  claim  1  ,  wherein  R'  is  a  straight  alkoxy  group  having  1  to  20 

:arbon  atoms;  and  n  is  0. 
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5.  The  optically  active  tolan  derivative  as  in  claim  1  ,  wherein  R  is  a  straight  alkoxy  group  having  i  to 
:arbon  atoms;  and  n  is  1  . 

6.  The  optically  active  tolan  derivative  as  in  claim  1  ,  wherein  R  is  n-C6Hi3;  R'  is  n-CsHu;  and  n  is  0. 
7.  The  optically  active  tolan  derivative  as  in  claim  1  ,  wherein  R  is  C2H5;  R'  is  O-CH3;  and  n  is  0. 
8.  The  optically  active  tolan  derivative  as  in  claim  1  ,  wherein  R  is  n-CeHu;  R'  is  n-C^;  and  n  is  1  . 
9.  A  process  for  preparing  an  optically  active  tolan  derivative  of  formula 

which  comprises  reacting  a  4-iodophenyl-1'-methylalkylether  of  formula: 

with  a  derivative  of  a  phenylacetylene  of  formula: 

n  a  solvent,  in  the  present  of  a  catalyst. 
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